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Dual-Fuel Combustion Turbine Provides Reliable Power to U.S.
Navy Submarine Base New London in Groton, Connecticut

Combined heat and power project provides reliable power at reduced cost

Overview

In keeping with along-standing tradition of run-
ning Base utilities as a business, the U.S. Navy
Submarine Base New London ingtaled a dua-
fuel combustion turbine with a heat recovery
boiler. The 5-megawatt (MW) gas- and oil-fired
combustion turbine sits within the Lower Base
area, just off the shores of the Thames River. The
U.S. Navy owns, operates, and maintains the
combined heat and power (CHP) plant, which
providespower to theNavy’snuclear submarines
when they are in port and to the Navy’straining
facilities at the Submarine Base. Heat recovered
from the turbineis used to produce steam for use
in Basehousing, medicd facilities, and laundries.
InFY 00, the Navy estimatesthat it will save over
$500,000 per year as a result of the combined
heat and power unit.

“The ability to peak shave and load curtail pro-
vided by the combined heat and power system
has proven invaluable.”

—~Herbert Cummings, Director of Utilities,
U.S. Navy Submarine Base New London

Background

The U.S. Navy Submarine Base New London is
the Navy’sfirst submarine base, withitsfirst sub-
marines arriving in 1915. Today, the Base serves
as the training ground for al submarinersin the
Navy. The Base is home to several attack
submarines and the Navy’s nuclear research
deep submersible NR-1. The Base is dso home
to the Navy's Submarine School and the Naval
Submarine Support Facility. Submarine Base
New London provides housing and support
facilities for 8,000 military personnel and
1,000 civilian employees.

Internet: http://www.eren.doe.gov/femp

Submarine Base New London is respon-
sible for approximately 20% of the total
electric load in Groton, Connecticut, with peak
loads reaching between 25 and 26 MW. The
Base dectric load is very dynamic. Total eectric
load at the Base is highly dependent on the
number of submarinesin port. The Base'sutility
contract callsfor the electric load to remain under
17 MW or face a penaty of $12.06 per kW.
Recently, a single incident involving new
switchgear led to inadvertent use of utility power
for thewhole Base, generating aone-time charge
of $605,000. On the other hand, the Navy aso
cdlsfor themto curtail their load when requested
by the utility and receive 18 cents per kWh for
that curtailment. Average annua energy costsfor
the 500-acrefacility are $6 million for eectricity,
$3.2 million for natura gas, and $250,000 for
fue ail. In addition, the Base generates enough
electricity to meet around 30% of the 100,000
megawatt-hours consumed each year.

The Base faced high locd dectric utility demand
rates, aging onstegenerationfacilities, andalim-
ited amount of space for ongte generation. The
Based sowanted
to lower

Navy Sub-
marine Base
New London located

on the Thames River near Groton, Connecticut, serves
asthe training ground for all submariners.
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The 5-MW Taurus 60 from Solar Turbines, Inc. logged 18,000 hours of operation
over itsfirst 3 years. Installation went smoothly, thanks to the contractor.

the overd| costs of operations. Redliz-
ing that they had to replace the old sys-
tems, but aso recognizing that they
had a year-round water heating load
(based on the number of personnel sta-
tioned at the Base), the concept of a
high-efficiency, high-reiability com-
bined heat and power plant seemed to
beanided solution.

Project Summary

Requirements for the Base CHP sys
tem included:

* Support a year-round heat load for
personnel and processes

* Ability to separate generdion sysems
to alow for main plant shutdown

* Quick startup capability to accom-
modate dynamic |oad changes

* Ability to use aternative fuels to
control costs

* Be a relatively compact system
because of spacelimitations

* Mest stringent environmental per-
mitting requirements.

A preiminary study indicated that a

dua-fuel combustion turbine with a

PROGRAWM

hegt recovery boiler best fit the combi-
nation of economics, flexibility, and
space available at the Base. The find
selection for the CHP plant was a
5-MW Taurus 60 from Solar Turbines,
Inc. The combustion turbine includes
water-injected NO_ control and a CO
catalyst to reduce emissions, and a
50,000 Ib/hr, 300 ps boiler with duct
burner. A dual exhaust system also

alowsfor boiler bypass, if necessary.

The installation was completed in
December 1997. The Base reports
installation went extremely smoothly,
aresult of good contract oversight and
an excellent contractor. The system
logged 18,000 hours of relatively
trouble-free operation over its first
3years. The system does experience
some difficulty in starting when
switching to an aternative fuel after
long periods of operation. However,
the use of dternative fuels plays such
an important role in reducing overal
fuel costs a the Basg, this difficulty is
considered acceptable.

The control room monitors the operating conditions of the combustion turbine and

heat recovery system.
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Heat recovered from the combustion turbineis utilized in a 50,000 pound per hour boiler.

Benefits

The biggest benefit Submarine Base
New London has seen from the CHP
system is that they can now supply
some of the widdy-varying eectrical
loads of the Base at alower cost than
thelocal utility. The benefit of low-cost
hot water just adds to the useful ness of
thissystem. From the“ public works as
abusiness’ point of view, the ability to
peak shave and load curtail provided
by the system hasproveninvauable.

Lessons Learned

The Base recommends that any site
consideringaCHP system takethefol-
lowing steps:

o Caefully determine utility loads to
determine which type of cogenera-
tion system best fits the needs of

your ste. There are lots of systems
out there, and they dl have differ-
ent characteristics that make them
more or less useful in your specific
gtuation.

Consult with your local utility to
investigate incentives that may
make or break the project. Project
dollars are tight throughout the
Federal sector and every little bit of
incentive funding can help. Also
investigate the possibility of inter-
ruptible rates or load curtailment
withyour utility.

Ensure the system is multi-fuel
capable. This capability not only
provides a backup in times of spot
fuel shortage, but also provides
the ability to save considerable
energy dollars.
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» Consult with your State's Depart-
ment of Environmental Protection
to ensure compliance with emission
regulations.

The capability for multiple fuels has
been exercised extensively by the Base
inthelr quest to run their utilitieslikea
business. SubmarineBaseNew London
was named one of the military’sFY 98
Cost Avoidance Success Stories for
saving $1.2 millionin natural gascosts
and again in FY99 for saving over
$2 million in gas costs. The Base
accomplishesthisby carefully predict-
ing their natural gas needs, contracting
for that amount of gas through the
DOD Direct Supply Natural Gas
(DSNG) Program managed by the
Defense Energy Support Center
(DESC), and then using the dud-fuel
capability of their syssemto avoid pay-
ing high pricesfor spot-market natural
gas. The Base aso recelved a 1998
Federal Energy and Water Manage-
ment Award. The CHP plant was spe-
cifically noted inthat award.

Looking Ahead

The CHP system has been a valuable
enough addition to Submarine Base
New London that the Base's Energy
Board of Directors is considering the
addition of another 10-MW combus-
tion turbine CHP plant. The existence
of an “energy board of directors’ is
an indication of the importance the
Base puts on energy usage and the
concept of “operating the Base utili-
tiesasabusiness”
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